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A complete analysis of a story's structure must rely

cn more than'a sinple grampar of story coaponents: it requires a
consideration of the characters! plang as they are stated or implied

in the story. Purtheraore, these plan

are. recognized as the

characters' beliefs, and beliefs about interactions among plans are
" crucial detersinant's of a story's structure. A notation systen
‘cepresenting such interacting plans may be applied to a simple
children's tale about a fox and a roostfer, describing various
pheroaena that appear in this story. Por example, a character in

,conflict with another may try to conceal his or her real plans or try

%0 deceive tlie other character into acti.y in a way that serves his
. or her own interest at the other's expense. A character may thus

i

donstruct a-plan that is intended tc be believed by the other, but is
not actually carried out. Such a virtual plan plays a central role in

the”Yox and rooster story and is ccmmon in other stories in which
characters interact. (Author/AEA) e ’
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Abstract

¢ A complete analxgis nf a story's structure must rely on more
than a simple grammar of story components; it requires a "

considergp-"§of the characters' plans as they are statbd_or-

°
piN -

A

dmpiiedfin,the stor;: Furthermore, it must be fecognized fhat
these plans are characters' beliefs, and that beliefs about
’interacti§n§ amoug plans are crucial deterﬁinants of a story's
structure. A notation system for representing interacting plans
iS presented her;\hnd applied %o a simple children's tale absut:

a f2x and a rooster. Vavioﬁé phenomena that appeaf in this

story are described. ?or example, a character in conflict with
another may try to cunceal his »r her real plans or try”to

deceive the nther character into acting in a way that serves hiso
or her own interest é?%the other's expense. A character hay .

thus construct a plan that is intended to be believed by the
4
other, but 1s.not actually carried out. Such a virtual plan

plays a central role in the fox and rooster story and is common -
- ’ .
in ather stories in which characters interact.
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an idea. hn artful recounting of events not only reveals much

lp story may be the most powerful way to communicate

abéut the people involvéd, but also triggers qenera}izgtions
.that reach far beyond the story itself. It is not surprising
then that numerous:theories have arisen to expléin the structure
of stories and how people understand tﬁem,

This paper is cohcgrned qith the prpéesses nf story .
comprehensisu, in particular, with thé use of syructured.
knowledge :; building an interpretation of a story. Since the.
approach taken here differs signifﬁcantly from what has
traditionally fallen under the label "analysis of the structure
of’ngrratives" it may be usefui to show'how it fits into a
schémé'of ways to study narratives. “

The most popular approach to analysis of narrative
spruéturé in current psychology fesearch literature {s the g&éﬁl .
EPaMmar approach. Using this approach researchers observe that
the setting of a story is usually in the beginning, that
episodes within the story themselves have internal structure,
and so on.& This is exemplified by (among many ;thers) ?ropp
(1958) in his analysis of Russian falk tales, and more recen?ly
by the wark of cognitive psychologists such as Rumelhart (1975),
Mandler and Jnhnsan (1977), Sutton-Smith, Botvin, and Mahoney
(1976), Stein and Glenn (1978), and Thorndyke (1977). Gloésing~

over, for the moment, impnrtant differences in structural
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" . analyses nf this sort, we can sa} that.they do captuﬁziimportant &
| regularities in story structure. For example, they can be used
to describe differeﬁ%es in the folk tales of different cuitures,
ar to describe developmental levels of story understanding. . —n o
What ' a story grammar approach fails to capture is the.fact L
that episodic structure is typically produced by interactions
amoﬁa characters attcmpting to achieve goals. Any purely . N
syntactic approach, which ig::;es the effect of characters in
the story as active agents, will necessurily be incomplele in‘
its account of the story's structure. 'Speci{ically, it will

% .
miss the underlying connectinns among syntactic units of the

l'story. o . R -

' we‘are thus lep to a second approach to the analysis of
story structuae, oane which analyzes”characters' goafs apd plans.
Sincc we can never know what is in?a.character;s mind,.ae must
infer plans on the basis af the cparacter's actions,'statements,
and whatever insight the auﬁhor allows us into his or her mind.
Research nn plans in stories (e.g., Wilensk§, 1978; Schank &
Abelsan, 1977; Bruce,~1975, in press) has.moved towards
elaboration »f the knowledge about plans and goals that a
character c¢nuld be presumed t» have in &2 given situatinn. This
study may lead tn a partial explanatinn for the types of

structures that emerge from a story grammar.
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An analysi% of characters' plans and goal§ is 1tgeff
incomplete unless it incorporates an analysis of the social
situation in which these plans arise. We cannot assume that a

character, acts out of the cohtext of nther characters' actions.

'Their actfbns may help or hirnder pr even be the target of the

first character. A character must plan and act with the
underétanding that the, other characters are also purposeful

creature. whose plans will likely interact with his or her own.

‘Recognition of.the interdependencies among plans leads us as

analyzers »f story structure to pnsit notions such as social

égis&ﬁe ‘9 represent the interaotioné among plans, e.g.,

cooperation and conflict.

But we Just go still further. No one has direct access to
the true plad of another but can only hypothesize on,the'bésis
of the other's actisns. In order to plan, each character must
form a model nf the plens of the other'characters. We must have
a way to represent characters' belief; about each others' plans
and to show how their beliefs affect their plans.

Finally, any character can reaiize that other cha"chgrsl‘
are not only active planners, but also active interprepers of
the interactive situation. He or she can then perfarm acpions
to influence or discover the beliéfs of others.' What a

character believes that annther believes can be oruéial to the

structure »f a story. Since beliefs can be about beliefs, we



«¥

R |
Analysis of Interacting Plans.
. . 5 2

can have nested or recursive propositions such . as A believes
that B believes-that A believes P (see Cohen. 1978) This makes
possible things such as virtual plans. .g.. a plan that P

Vfintends for Q to believe that P has. but that ‘P does not intend

ta carry out.

‘The facts that' plans of characters in stories are
interdependent that actions are baseddon beliefs. and that
beliefs are recursive 1ead to our third apprnach. The analysis |

of interacting or sacial plans (as in Bruce & Newman. 1578) thus

becomes necessary- for the complete analysis af story structure.
This paper discusses such an approach end applies it.in the‘ “
analysis of a. simple cliildren's stsry. . |
The first section below gives a brief overview of the basic
concepts and the notatisn system t> be used. It alse-intreduces
the probIEm of embedding: how are beliefs abuut plans and other
neliefs used in f?rming new plans? This leads into a discussion
af different belief spaces and deception anong characters. The.
subsequent sectinsn is an application »f an interacting plans
anal ysis fvla portion »f a simple children's story. Following
that is a discussinn of the role of differences in beliefs and
expectatinns in the perceptionn »f intera:ting plans. In

particular, the natinn of a critical belief is introduced to

account.far major differences among readers in their

understanding of a story. The next sectinsn discusses

\?
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limitations nf this approach. The final section concludes b,
‘ shggesting some relations between story understanding and story

analysis. y

. Basic Concepts(1) .

The representation of interacting plans involves the use of

a set of symbols withinla space, known as a belief spgée, that
represents one chafﬁqter's mod el pf the interactive situation.
The plans thai are represented are those of the.tafget character
and those that the t;rget character Selieves th;t the other ‘
character is carryidk out or intending‘to carry out. Sep>rate
models are requ;red‘in the analysis to represent the points af
view of other characters. Within one qhérgcter's model of the '

situation there may:be a mutual belief space. Any fact falling

within this space is believed by the tsrget character to be:
shared with the other character. v

Figure 1 shows a schemétic Selief seace organization fqr. .
one character's pnint of view in the stoiy to b; discussed in
detail.in the next section. The areas‘of'the diagram represent u
different helief spaces for that character. For example, the

area "rooster’s.real plan*’containg beliefs of the rooster that

(1) The discussion to follow assumeS a two character narrative;
the notation can be generalized for more characters., A full
catalogue >f the elements and nther details of the natation
system can be found in Bruce and Newman (1978).

4
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he/believes are not known to the other character (thé§f§x). The .

e a?ea.labelled "fox's real plan" contains beliefs of the rooster "

Ll

/,/'.about the fox's beliefs.. The shaded area in the middle contains

beliefs that the rooster believes are shared, or mutually

”

believed. ' ¢ B -

ROOSTER'S
PRETENOED PLAN

FOXS CONCIONG . ROOSTER'S
PRETENCEO PLAN  MUTUAL BELIEE. . REAL PLAN

Fig. 1. Belief spaces af the rooster, showing that the
. ronster needs to separate his beliefs, the fox's belief:, and
their shared beliefs. . v

-

Anvimportant type of mutual belief space is the soacial
" episnde. It represents aosocial activity in which both
participants have chhsen to maintain a role. A charagter's role
includes the actinns that the particular character (say, P)
expects tn perfarm, and which P believes that the nther

character expects P to perfoarm. The role also includes the

-
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- intéentions that the otﬂer’charaoter oould rep%onably infer.fromA_
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P's actions given the assymption that they are cooperating. 1In
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the representation of a story-in which there'are no confiictinéj ' .
plans, a charaoter'sﬂmodel of the situation cao be represented
entirely within such a mutual belief space. When conflicting .
goals and deception’ are perceived by the“character. his or
_her model of the situation will show beliefs outside of the

“ mutual belieﬁbspace. . o . °

Returning to Figure 1, we can see that the central area is

a mutual belief space. In fact, it is also a ;ocial episode ‘
space; it contains beliefs of the pariicipants that they are .
engaged in a socjal interaction with prescribed roles. Notice
that the area is divided by a dashed iihe separating the roles
of the two characters. If tﬁere were no deception in the °tory,

 then the sacial episode from the rooster's point of view would . .
’ )

e coincid with the sociai episode from the. fox's point of view.

We could then speak of their coinciding;mutual beliefs and -

~ discuss the story without reference to their fespective privaie "f N
beliefs. 1In fect, even where deception is involved, there ai e ‘
usually many cninciding mutual bel’efs, e.g., that bath .parties
are physically oresent, that certain utterances have oeen made,

' that certain physical states hold. In Figure 1, such truly
shared beliefs are contained in the area of coinciding mutual

beliefs. Most »f the subsequent discussion, however, will focus

X

A 10
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. CA co .
on non-oqincidinz belieﬁs, 1.Q;, beliefs that oomprise the real
N . a

and’ pretended plans of the. characters. '

N The deseript;on af interacting plans.ultinately rests upon
* 1

two basic tybes of entities, states, represented by ovals, and .

. acts, represented by-rectangles (see Figure 2 for examples)...

Acts and states can be either simple or complex (intesnally

structured) While simple states anu acts are represented as

primitive.in a particular diagram, there is no assumption’of an

absoiute, primitive level. Instead; we choose a level of
representation appropriate fqr the context oA a giyen plan.
Complex states are represented by an embedding of a state oval
in a larger dval‘lndieating: that a character.believes (B) that
‘the state holdsy'that a character 1ntends to maintain-(M) the
state, or that a character inténds to achieve (A) the state.
The embedded state may be a complex state; thus we might have ‘a
state representing P's intention to achieve the state of Q's
intending to paintain'sone state (see example in Figure 2).‘
Complex acts are formed from simple (or complex) ,acts in
patterns of.variosus sorts, 'such ‘as enabling chains, i.e., each

‘act in the chain enables the deing of the subsequen. act.

Tags are used to mark the temporal, or the .

\ .
' ‘'real-hypothetical status of the states and acts. For example,

in'a subsequent figure temporal tags are used to arder the acts

in an episode. There can alsn be various relatinsns among

-
-~
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states and ac;s.(showp as iabelléd arrows). Some important
' relations are shown in Figure 2: "Specifges" indicates that a
s .-_' general intention generates a more sp;cific intention; "B} Means
» ' ¢+ Of" indicates thatfhn intention is qarried ou; by an act;
k\.g ,"Prod;ﬁﬁs" indicates that a state (or states) causes another -

state} and "Has Effect" indipatés that "an act has a gf&eh state’

X as its nutcome. . : .
¢ 0.. . R . \\ -

H
L]

1)
(&

] .

Fig 3. Initiation of a snocial episnde. P and Q are the twa
participants in the social episode. The embedded ovals
represent ‘intentions to achieve (A) or to maintain (M) some
‘state,. inciuding, possibly, some other intention. The square
bok repregsnts the utteranze P uses to initiate the episade.

/

~
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It should be emphasized that acts, states, tags, and

relations are the target character's coﬁgiption of aspects of

‘the environment. This requirement lays the foundation for

d

differ;nt levels of chargcterization of the same eventﬁ\ People
réspond to ﬁhqir conception of "another's actions. Mismatghed
conceptions may lead to conflicts, or may be the result of €
deception. | . _

| One of the findings.of our interacting plans anal&sis is a

set of configurations built out of the stater. .ots, and
. = .

‘relations. Each unnfiguration is a generaliza- .n taken from

) Y
analyses of social interactions in stories or recorded
dialogues.. To illustrate, one important configyration is the

initiation qf a social episéde, as shown in;Figure 2. The

episode is labelled in. the staje node at the top. The

* intentions and actinns whicﬁ constitute the roles of the two

characters .(P and Q) are differentiated by a dashed line
divi%ing the mﬁfﬁal Selief”space. A social episode can be said
to commence when the two (or more) participants each have the
intentinsn to maiptain-the episode. Typically, an episode is
initiated by means »f a .peech act, e.g., P says, "Let's do
eoee" When successful, the initiatinn produces an intention in
the hearer, in this case, Q, to maintain the episode. Q's
intentinn, plus P's coarresponding intentinn, establisﬁes the

existence »f the episnde. This in turn implies a new belief

. @ ]
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space, Pamely, a set of beliefs shared between the participants.
‘One of these beliéfs is that the initiation act is precisely
that: an act to create the,mutuql.belie? space in which it
resides.. -

| Given the elements for representing basic- plans, i.e.,
states, acts, tags, and relations, plus the catalog of
configurations, plus the facility for representing multiple
embedded belief'apaces, we can begin to describe the more
involved aspects ¢~ .nteracting plans. One of these higher
level constructs is the virtual plan. This is a plan that one
characgér (say, P) const}ucts and attempts to get another
character (Q) to believe. It is indistinguishable from a real
‘plan except that P intends for Q to believe the plan while P
does not.believe it.‘ In most cases, parts of the virtual plan
are identical with parts of a real plan; P really intends to
carry them sut, but the plan as a whole, or critical parts of

it, are not real. Virtual plans thus lay the foundation for

- deception, a surprisingly common aspect »f stories in which

characters interact. pouble deceptinn occurs when a gharacter

pretends to be deceived; parallel deception when each character

addresses a virtual plan to the other, as in O'Henry's "The Gift

of the Magi."

1.t
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An_Interacting Plans Analysis’

k3

The Story
The principal features of the interacting plans approach
can be seen in the.analysis of a simple children's story, here,
the story aof a fox and a rooster (adapted from Firman & Maltby,
1918): '
' THE FOX AND THE ROOSTER

1. Once a dog and a rooster went into the woods.

2. .Soon it giew dark.

3. The rooaster said, "Let us stay here all night. I will sleep

in this tree-top. You can sleep in the hollow trunk."

4., "Very well," said the dog.

5. So the dog and the ronster went to sleep.,

6. In the morning the rooster began to crow, "Cock-a=doodle-do!

. Cock-a<doodle=-dol™ '

« Mr., Fox heard him crow. _

. He said, "That is a rooster crowing. He must be lost in the
woods. I will ‘eat him for my breakfast."

. Soon Mr. Fox saw the rooster in the tree-top.

0. He said to himself, "Ha! ha! Ha! hal! What a fine breakfast
I shall have! I must make him come down from the tree. Hal
ha! Ha! hal" d

11. So» he said to the rooster, "What a fine rooster you are!
,How well you sing! Will you come to my house for

breakfast?"

12. The rooster said, "Yes, thank you, I will come, if my friend
fmay come, too."

13. "Oh yes," said the fax. "I will ask your friend. Where is

he?" :

14, The rooster said, "My friend is in this hollow tree. He is

asleep. Ynu must wake him"

15. Mr. Fox said to himself, "Ha! ha! I shall have twn roosters

for my breakfast!" )

16. So he put his head intn the hollow tree.

17. Then he said, "Will you come to my hnuse for breakfast?"

18. Qut jumped the dog and caught Mr, Fox by the nose.

0y
A

~-
.
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We will examine the portion of the story (lines 8 through
15) wherein the fox at;eme; to lure the roostér dawn from the
tree. There arelthree;levels to the analysis. First, shere is
the surface interaction -- two char;cters°arranging.a social
engagement. Second, there is the fo# 8 real plan, in which he
makes use of familiar social conventions to attain his dlterioc
goals. Thlrd, there is the rooster's real plan, a douple

deceptinn; which plays upon both the conventioral plan and the

*fox's poorly hidden plan. 1In the pr.cess of'considering these

different levels of plaus (and beliefs about plans) we need t>
observe the structure of the plans, byt more importartly, how

the various.plans ihteract.

The Surface Interactinn

.In nearly every interesting.story there are interactions
among characters occﬁrring at mﬁltible“lgvels. An analysis of
story struct?re should reflectlthe different levels of. -
interaction,:partly because each level may be important by
itself to an understanding of the story, but also beéause
characters can use shared understandings at one level to achieve
goals at a deeper level. |

In our example story,'the fox uses a shared understanding
about the social conventions surrounding the breakfast |

invitation to mask his real plan to devour the rooster.

Ie'



Analysis of Interacting Plans
15

‘Similarly, the rooster relies on these shared beliefs to mask
his real plan (to stay alive) and to pretend to be deceived .
Thus, while the surface level interaction "having breakfast
together" is a goal of neither the fox nor the rooster:'ﬁe'deed
to,understand.what each of the protagonists ﬁelieves about the
interaction in order towgee:the.rorm of their real plans.

The surface level interaction is important in another
sense. In order tdr a character to carry out one plan while
appearing to do another, he or she must ensure that the virtual
plan mimics nrdinary social reality as closely as possible. Our
study of a_viytual plan thus Secomes,a study of the forms of
Brdinary social interaction. Most of the comments on. the form
of a virtuak plan will necéssarily extend to generél secia;

interaction. '
| In "The Fox and the Rooster," much of the interaction is
built around the "breakfast" episode. As mentioned above, this
episode is never accomplished and never intended tq bé
accomplished by either.pafticipant, but if it were carried out,
it would have the form as shown in Figure 3. On the left side
are the fox's acfion;: inviting,,going home, and having
breakfast. On thé'right side. are the rooster's: accepting the
fnvitation, leaving the tree, going to the fox's house, and then

also eating breakfaét. The empty slot indicates that the role

of the rooster could have been filled by any character; that is,

~—
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the fox 1is 1niti£fing what shouldtbé a familiar pattern of
social interaction, inviting someone to share a meal. Invoking
this plan simplifies the fox's interaction with the rooster. He
needs only to say, "Will you come to my house for breakfast?",
in order to callfup in the rooster (and tﬁdé communicate) the
approbriate sequence of actions, beliefs, and role

characteristics for the .complex aétivity of sharing breakfgst.

} r-.d-----|
BRER ™

(4 e ‘,q-

r
,‘ F INVITE

{1 sagaxrasy
| lwrrn '

iL-o-.---.J

™ Foonome ! 4 |
L

-------’

EE————— '
60 O :"‘
S HoUsE

r-- -----1
o F EAT

i BREAXFAST | ."‘"“;“ fu-

Fig. 3. The ordinary breakfast plan. Each box represents
an act to be performed by either the fox (F) or the guest.

M
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. That the foxfs plan is sucoeed;ng (in his view of the
world) is partly confirmed whén‘thp rooster says, "Yes, thank
you, I will come, . if my friend may come, too. This shows
. firsx that the rooster 1s responding in an episode appropriate
_wWay, and second, that he is suggestins a modification to the
episode that is compatible with its denailed structure. In
Figure 4, we can see that the rooster has, by his utterapce, put
bimself in thé "someone" slot and then altered the episodp to
include his (riend.\ The .episode .shown in Figure 4 is simply an
glaboration of that shown in Figure 3.' The roqster does not
appear to d;sturb the fox's basic plan. .In particular, he does“
not disturb the outcome desired by the fox, i.e., "R with ?" (or
rooster-wfig“fox).'. o |
{in the figure, all the-bpips except one are dashéd,

indicating that thope acts are not intgnded to pe executed. The
one box labeled " leave tree" and the oval labeled "
with F" are solid, indicating tha£ the act of leaving the tree
in order to be with the fox is part of the fox's real plap. " In
fact, this act is part of both his real plan and his virtual
plan. The virtual plan is_constructed around it to méke it
appear less dangerous than it really is.

Figurgs 3 and 4 show only the pctions to be performed by
the participgnts in the breakfast episode. They do not show
either their intentions or the changfng state of the world while

e
D
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they are doing thgse actions. Thi; pictorial simplification was
done to highlighg{the sequence of (virtual) actions. In " '
" subsuquent diagrams we will need to look more closely at the |
specific intentions of the fox, and then the rooster, for the
:story moves, not by the virtual actiohs..nor even by the real

-

actions alone, but by the conflicting intentions of the

-characters. - ‘ ;o SR .

o FowmE | H

Loyt
- ' prmmmccsey [ g edduashantd ' r--.-,-'no-"ﬂ
rr AGREE YO § : (FRIEND) 18y Oobg) ugm‘::‘l

FRIEND)'s | can come ! S 0
L < COUIN: s Jl L-.—----J" . L WITH P ' ‘
Y L YT Y] " : .

Q..---.-‘*
t F INITIATE

BREAKFAST |

WITH ¢FRIEND) §

beoosweome '.
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Fig. 4. The breakfast plan as modified by the rnoster. The
subscripts mark the temporal order for the acts. 'In the fox's
real plan snly acts t1 through t6 are expected to be done; in
the rooster's real -plan only acts t1 through t5 are expected.
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The Fox's Plan: Deceptisn

Ihe fox'wgnts to have & breakfast, not with the rooster, [ .

¢

but of the rooster. As one ten year old explained, "He's going
. ) e
to be the breakfast!" How does the fox get the rooster to
cooperate and come down from the tree? His plan is gimple: make

the rooster believe that the fox is friendly and tha£ it is all

) right to engage in an ordinary social interaction with him.  The

ordinary social interaction plan will be virtual, since the fox
never 1ntends £o carry‘it out; his real plan%is to eat the
rooster..

Since the fox is being deceptive, -he has both real and
virtual 1ntent1$nsﬁ A diagram of higlbeliefs shows two complete

plans, one real and one virtual, such that the-real plan can be

“overlaid on the virtual plan, matching at crucial points.

Figure 5 is a simplified sketch of such an overlay. Intentions
shown in the figure are in solid lines if they are part of the

real plan, and in dashed lines if they are only in the virtual

‘plan.

In thé figbre, higher or more general intentions zre on the
lett, specifyigg other intentiors as one scans to ﬁhe right.
The "Specif1es":re1ation holds betweeﬁ the general and the more .
specific intentions. The dashed vertical line separates the
fax's role in the episnde from the ~ooster's. Thus.fhe states,

"ranaster believes fnx is .friendly," ard "ronster intends to

rS
i
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maintain role in episode" are, shown to the right of the line,

Each of the~othér embedded ovgls’represents én'intention'of the
T fox. -

. LY R Y
. A e Y Lo Proa P ATYEM
: 1, CONVING ROOSTES ROCSTE 4
so ol . 4. P Tron s rmighDLY
At . .
{Eamin (R R P |
X upAst ggﬂ;& R “ IR
SO Ry IO Tk ’ Lt Ty
Pt : ol \
sox R P . -." st A}
FA° angassast PRRSLADE NI TER : LY
PRY R T4 AL WtHE o} ' oy U.A'-MA L]
” . LR Y TE NN
. (W AR ...

£ 215008

:
!
508 INTIATE A
set wrast EhS00E | 72 8 weomor | 7S4S
R WOULO ¥nu. K4y -
. / 1gne L
4

£Ag INVITE
ROOSTER 1O COME

‘ o Fig. 5. The Fox's real plan. This is an overlay of the
“'» " . fox's .real plan (in solid lines) and his virtual plan (in dashed
lines). .The embedded ovals represent intentions to achieve (A)
. a state, irnitentions to maintain (M) a state, or beliefs (B).
The vertical dashed line separates the fox's (F) role in the

episode from the rooster's (R). ?

Reading from left to right, we see that the fox's intentinn
to have the ronster for oreakfast can be achieved if che rooster
is near. This specifies an intentinn to have fhe rooster near,
which, in turn, specifies another intention, to get the rooster -

tn want to eat with the fox. 'This intentinn to create an
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intention conveniently happens to be one which is specified by -
the ﬁigﬁeSt level virtual intention (shown in dashed lines at
the far left), namely, that the fox and rooster will eat

e
-

together.
The coincidence of the real:-and the virtual plans means
that henceforth most of the more specific.iqtentions can serve a ..

dual role; i.e., by furthering the virtual plan they
automatically further the real plan. For example, it is
appropriaée to both the (virtual) breakfast plan and ta the

(real) eating-rooster plan to invouxe a str%tegy of the following

form (cf. Figure 5): - S . : ' ;'

it

A PERSUASION STRATEGY

[ .

If'youﬁwant to get person P to do A, then
(1) convince P that you are friendly, and’
(2) either '
(a) ask P to do A, or

(b) ask P to do B, where A is a sub-plan of B

L3

For the virtual plar, the act, A. is "eatdbreakfast with fox."
For the real plan, i is "leave tree" and B is "eat breakfast

wi .h fox" (as in Figures 3 and 4). Tn fulfill the virtual plan,
'the fox needs to convince the rooster that he is friendly.

Since his real plan depends upon fulfillment »f the virfual
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.plan;'convincingythe rooster that he is friendly also‘helps to

fulfill the real plan. Note however, ;haﬁ’one intention for the
fox, namely, maintaining his role in tﬁe episode, must remain

k]

simply yirtualjand not serve a dual role.

:i‘;he fox's plan is thus a two level interacting plan. . At
one leigl he appears to be carrying out the ordinary.interaction
of inviting someone to breakfast. At a deeper level, he 1is |

using the same actions to fulfill his real goal of eating the

. rooster. These two 1evels can be explained as existing

simultaneously, but in different belief spaces. The breakfast

‘episode, i.e., the ordinary interaction which has a virtual

status, is in a mutual belief space. The fox believes that the
rooster believes that the episode is legitimate and fully
shared. The fox's real plan is, however, (so he believes) known

only to himself.

The Rooster's Plan: Double Deception

The rooster does not want to be breakfast. In fact, he
probably does not even want to have bréakfast with the fox. On
the other hand, we may assume that the rooster foresees that a
simple refusal on his part will simply force the fox to try
another plan. Tn get rid of the fox permanently *he rooster

(&g

must pretend to be foole&.
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Figure 6 shows {he rébster's bea; plan. It is simple in
terms of the number of intentions, but quite complex in terms of
its embedded structure. 1In.this case, the highest level

intentions are on the right and we read from right to left. One

‘might imagine a giadi diagram incbrporating Figures 3-6 in which

the fox's intentions dqme&from the left side of the page towards
the mi&dle and . the roostgr's éoqe from the right towardg the
middle. Ac}os:'ihe dashed line separating t&eir plans‘we can
see the evidence 6f_conflict. In fact there .need to be two such
diag}ams, one for the rooster's point of view.and one for the

fox's. In this séction we focus on the rooster's plan as he

knows it.

~.

S~

The roo;EEF;-in~ggder;§o get rid of the fox, must get the
fox to medify his-plan. But thé ﬁodification cannot be in terms
of the fox's real Elan, because the rooster is not suphoséd to
know about that {afthough he clearlj dﬁes). Thus the rooster
must'mak; the fox modify the surface (virtual) plan in such a

way that the real plan will be foiled, all without the fox's

suspecting.
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R SAYS,
‘vgs.. .

ROOSTER CONVINCE
FOX TMAT ROOSTER
IS SULLIBLE

:}:".

ROOSTER €Y FOX ROOSTER GET FOX ROOSTER GET RiD

" N
' YO TRY DECEPTION .., TOWANTTO OF F
8 sars "ON CFRIEND) ‘EAT CFRIEND ox
FRIEND..." '
ROQSTER CONVINCE '
. FOX THAT CFRIEND)
s | WOULD BE GULLIBLE, T0O
'
>

Fig.h6; The rdoster's real plan. The-rooste; (R)’ié
attempting a complex decepticn on the fox (F), which relies on a
difference in beliefs about "the identity of <FRIEND>.

The rooster develops his plan‘throygh the iﬁbolvement of a
vnird character, the dég, but for our purposes here we can
consider the QOg‘to'be outside of the interactive situation. In
fact, one can assume that thé dog knows’ nothing and‘bites the.
fox solely in response to being awakened. To get tpe dog
involved, the rooster needs to get the fox po;see an advantage '
for himself in including the dog. Becagse the roo;ter

presumably believes that foxes know that dogs are their enemies,

he cannot even suggest-that the dog is present. Instead, he

Qe
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refers to the dog as his "friend," allohing the fox to believe
that the«friend 4s another rooster. The fox can then fall into ‘_m
the trap oéwg?eed, believing that the plan that is apparently
working fn rooster number one will work as well on rooster
number two. | |

In Figure 6, we see that the.rooster's intentions are
actually intentions to create intentions in the fox, e.g., get

the fox to want to eat "friend," then get the fox to want to try-

the breakfast p13n on mfriend."_ Conveniently for the rooster,

he can suggest medifications in the ‘fox's basic deceptive plan

by the same actions (uttzrance) he uses. to pose as one, deceived

by the fox's. plan. Thus, the rooster is practicing deception on

the fox, Just as the fox attempts ta on the rooster, but he -al so

. .
practices a double deception in that‘he lead the fox to believe

hd

that the rooster hasW@een deceived. ~
o
S

Structure in _Terms of Belief Spacgg .. ' 1

b3
Consideration of the plans of the characters 'in even the

simple- story of the fox and the rooster shows that plans cannot

be viewed solely as tree.or graph diagrams relating acts, ,J//
states, intentions, and so on, Instead, they must be seen as :Q\
belief structures that.relate to other belief structures. In

every story, a character's plan has to be considered as part of

that character's beliefs, or .part of another character's beliefs -

\.

R o
~2

A
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about the first character's beliefs, or parﬁ of some other
bélief spaﬁe. In fact, we can understand much of a story's
structure by the belief space organ;zation'without referring to
the detailed Structuré (of acts and states) that is usually
considered tg be the analysis of a plan.

Let us return to ibok at' Figure 1 for part of the belief
space organization of "The Fox and the Rooster." The diagram
_represents what we assume that thg rooster believes (RB). A
" similar, but Simpler, diagram would be needed for the fox (FB).
The innermost par£ of the diagram, labelled "coinciding mutual
belief" ,contains beliefs shpf?d.by tHe rooster and the fox and.
known by each to be sharea. ‘Thig includes the part of the
breakfast episode that is not virtdai, for example, the mutual
awaréﬁess that pfrticular utterappe acts have ocpurrép, 19
there were no dééeption in the'story,‘then this would be thq
complete belief space organization. The two boxq;, labeled
"fox's pretended plan" and "rooster's pretended plan," hold
those parts of the breakfast episode that are virtual, e.g.,
that the fox intends to serve breakfast to the rooster, or that
the rooster intends to leave the tree. Notice that if this were
: diagram of the fox's beliefs, we would not have a "rooster's
pretended plan."

To the left of "coinciding mutual beli;f" is thg fox's real

plan, as it is known to the rooster. The rooster might reason
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88 follows: Beéause the fox thinks he is succéeding in his
deceptinn, his real plan is in his direct beliefs (FB) but not
»in what he believes the rooster believes about him (FBRBFB). K,
Because the fox's deception fails, these beliefs are in fact in
RBFB, i.e., the ropster kqows the plan,'and since the rooster
thinks the fox thinks he has fooled the roostef, the plan is not
in RBFBRBFB, i.e., the rooster believes that the fox believes
that the rooster-does not know the fox's:real plan. To the
right is the roo;ter's real plan, the double deception;' Since
his plan works, these beliefs are only in 'RB (and not in FBRB) .

In order to understand this story, a reader has to keep -
track of the (Changing) belief space organization, marking
beliefs as held by rooster, fox, dog, or reader. Since a belief
can be about a belief, the reader also has to place each belief
in appr9priate embedded spaces, say, the rooster's beliefs about
the fox's beliefs about the rooster's beliefs (RBFBRB).: Such
ongoing audittbg of beliefs is more than just an interesting
¢« . game that occurs during reading; in many cases it fs the very

foundation for understanding the essence of the story.

Author-Reader-Character

Things are never as simple as they seem. We have been
discussing "The Fox and thé Rooster"™ as if there were only one

.,possible interpretation -- as if all readers reach the same

)~
' Y
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conclusions and as if the author were simply reporting the
"facts" about an event. There are, in fact, no "facts" in a

Ry

story. Instead, we have sentances produced by an author that -
“are used by a particular reader to‘;anufacturc a model o} "'
events, a model that includes models presumably manufactured by
the characters. Fhe reader also must consider that the story i;
a directed-sct.of:events; the au}hor-is acfively choosing what
to sa& and\yheq to say {t. Th;s we need to coﬁcider the belief -
cpacesxof the implied aughor and of the implied reader as well
@s those of the characters. . | RN |
- One.consequence ¢f the expanded view which tncludesvihplipd.c.
“~ author and'impflcd reader is that different interprcfations ef
the same story can be more easily compared. For example. in
"The Fox and the Rooster," many people (especially, but not
éxclusively, veJy young ones) arrive at a radically different
interpretation.from the one presented above. They.see the L
rooster as the fcol who survives through chance. As one ten
year old said, "Roosters are dumb animals! Thcy have pointed
heads." It ig" as if she could imagine the rooster chiding the
dog, "You shouldn't have bitten nice Mr. Fox. He was inviting
us to breékfast.J |

In terms of oLr interacting plans analyses the choice
between the two interpretaticns of the story appeérs to hinge on

a single belief. This critical belief is that the reader

20
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Qeiieves that the rooster believes phat foxes like to eat
roosters and that the rooster uses this belief in concoc .ing his
plan. Without the critical belief, one could easily arrive at
the "dumb rooster" theory;about the story, a theory whieh leads
to major differences in the perceived’storyg(although not in the
tree structure.that upuld'eome from a story grammar analysis).
The diagrem“of the rooster's beliefs under the dumb.rooseer
interpretation is not the complex strgeture shown- in Figure ﬂ;
but simply the structure of:eoinciding mutual belief. |
Differences among readers in their critical beliefs may
arise from differing literary experiences or. from general
cultural differences. We found ia protecol analyses of children
reading "The Fox and theLRooster" that their experience with
‘fables about foxes affected the way they interpreted the story.
Thie merely corroborates some more general findings about
cross-cultural differences in text comprehension (Bartlett,

1932; Steffensen, Jogdeo, & Anderson, 1978; Kintsch & Greene,
1978). ‘

Limitations

The notation system presented here has some inherent ‘
limitations. For one, while it is straightforward to represent
elaborate interactions between any twe characters, it is not

easy to represent three-way (or greater) way interactions
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clearly. Anéther limitation invoives changes in belie(s\gs the
stori prqceeds. In many cases, one caﬁ either assuma that |
importaht beliefs do not{change dpring the course of the story,
Jr else pick a.point‘in the story, say, just before a climax,
and analyze the story at that point.x Otherwise, a set of belief

space representations.is needed, one for each point in time.

‘This céq bécome-quite‘éumbersomé. . Also, the representations '

show the full result df plannihg, but only a sketch of the

process of planning. For a sinsle‘character plan a

.representation of the stedg of planning is neither serious nor

problematical. For social plans, however, we need tqlhave a
better way of capturing the dynamics involved in the crecation
and mainienance of a social reality.

. Another point to remember is that a singl? interacting
plans diagram fepresents ohly one interpretation of a story. To
compare alternative interpretations, we need separate complete
diagrams, and, of course, we can never be sure that a different
critical belief would not lead to ygt another interpretation.
Also, some stories may gchieve their effect by deliberate
ambiguity in the interactions ambng thg characters.

A final caution concerns the relatioﬁsﬁip'of an interacting

.plans analysis io literary analysis in general.;ﬁwhile the

approach outlined in this paper contributes to an understanding

of structural and plot-like aspects of a story, it has little to

35
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Sa§ abbut numerois otg;r,aSpects,.such as theme, allegory;
rhythm, irony, character-develobmgntl ani the like. A
limitation of this Sbrt“is“important to keep ;n.m;nd as a
restriction on any analysis of structure gr character's plans.
One can hope, however, that by making explicit the

belief-embedded nature of plans that'we may more easily iink a

sStructural analysié to other accounts of a story.

Cohclusion:“

|

This‘phper presents a way to analyze stories that is
concerned wfth (1) the structures that relate actions,
utterances, and thoughts of characters, (2) the.plans of
characters that may be inferred from their actions, and (3) the

social and subjective aspecﬁs of those plans. By empha~izing

the roles of beliefs and interactions among plans, this approach
gives a richer ;nd more direct account of story structure than
~ one could obtain<by either a pgrely structural account or a
consideration of .:imple plahs.. |

fne might well ask whether the interacting plans approach
is then a wayito study stories or a way to study gtory
understanding. I would argue that with respect to intgracting
Plans such a distinction is at best tenuoué. The processes that

a story analyzer needs to engage in happen to be a subset of

those tﬁat any reader needs to do. Any reader needs " to build a
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' :model of.the plans of characters.as théy exist in the belief’
spaces of the characters. This model building may not be
conscious, or as- e»plicit as we have made it here, but in order
to say, "The rooster fooled the fox," the reader must Qonstruct

v+ a rich model of the fox's and-the_roostgr s beliefs about each.

i others' plans and belipfs. Intéracting plans analysis is

therefore the neader S guide, as well as ours, to understanding

the. structure of a story.
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